All reactions were performed in glassware under a positive pressure of argon. Liquids and solvents were transferred via syringe. Organic solutions were concentrated by rotary evaporator at ca. 30 mmHg. Flash column chromatography was performed as described by Still (Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923-2925 8% 1 H NMR. Upon completion, the reaction mixture was once again cooled down to 0 °C and phosphorus oxychloride (83.2 mL, 0.90 mol, 3 equiv) was dropwise added. The reaction mixture was stirred at 23 °C for 2 hours before pouring onto a mixture of sodium carbonate (500 g) and ice (2 kg). The mixture was stirred at 23 °C for about one hour before extracting with ethyl acetate (2 L). The organic layer was washed with brine (500 mL×5), 10% ammonium hydroxide/saturated ammonium chloride (1:1 (v/v), 300 mL each time until the aqueous layer was colorless) and brine (500 mL), and dried over anhydrous sodium sulfate. The organic solution was concentrated to a slurry. Hexanes (300 mL) were added and the mixture was kept at 23 °C overnight.
8% 1 H NMR. Upon completion, the reaction mixture was once again cooled down to 0 °C and phosphorus oxychloride (83.2 mL, 0.90 mol, 3 equiv) was dropwise added. The reaction mixture was stirred at 23 °C for 2 hours before pouring onto a mixture of sodium carbonate (500 g) and ice (2 kg). The mixture was stirred at 23 °C for about one hour before extracting with ethyl acetate (2 L). The organic layer was washed with brine (500 mL×5), 10% ammonium hydroxide/saturated ammonium chloride (1:1 (v/v), 300 mL each time until the aqueous layer was colorless) and brine (500 mL), and dried over anhydrous sodium sulfate. The organic solution was concentrated to a slurry. Hexanes (300 mL) were added and the mixture was kept at 23 °C overnight.
The precipitates were collected, washed with hexanes, and dried under vacuum to give 11 (72.0 g, 6 S1 153.4, 137.6, 136.6, 128.5, 128.2, 128.1, 127.9, 127.64, 127.59, 127.2, 123.4, 72.85, 71.6, 71. 6, 167.1, 155.7, 152.7, 150.8, 137.7, 136.9, 136.6, 133.3, 127.8, 127.8, 127.6, 127.22, 127.17, 127.1, 127.0, 126.84, 126.81, 126.1, 124.4, 120.8, 92.8, 78.7, 72 71.0, 70.3, 69.8, 67 5, 170.7, 170.5, 156.5, 153.0, 152.4, 137.5, 137.4, 136.7, 136.4, 127.8, 127.6, 127.3, 127.3, 127.1, 127.0, 126.9, 126.7, 118.5, 93.8, 80.5, 71.2, 70.9, 70.3, 69.8, 69.2, 65.5, 63.9, 60. mixture was partitioned between ethyl acetate (150 mL) and aqueous hydrogen chloride (0.5 N, 100 mL
The organic layer was washed with saturated sodium bicarbonate and brine, and dried over anhydrous sodium sulfate. After concentration, the crude alcohol was obtained a 9, 156.4, 154.7, 139.5, 139.4, 138.7, 129.7, 129.5, 129.4, 129.1, 129.0, 128.9, 128.8, 128.7, 128.7, 120.7, 117.6, 96.0, 81.8, 73.1, 71.514, 71.5, 71.2, 67.2, 66.1, 62.0, 55.0, 44.9, 41.8, 41.3, 38.2, 38.2, 28.9, 26.8, 23 was added Dess-Martin periodinane (718.9 mg) followed by immediate addition of a mixture of water and methylene chloride (30 μL/30 mL). The reaction mixture was stirred at 40 °C for 15 minutes before concentrating and suspending in ethyl acetate. The mixture was washed with a solution of sodium thiosulfate (1.0 M in saturated sodium bicarbonate), saturated sodium bicarbonate and brine, dried over anhydrous sodium sulfate, filtered, and concentrated to afford the crude aldehyde (810 mg) which was used for the next step without purification: R f = 0.68 (70% ethyl acetate-hexanes).
To a solution of the crude aldehyde (810 mg) in methanol (27 mL) at 0 °C was added a cold solution of aqueous hydrogen chloride (6 N, 27 mL) in methanol (81 mL). The solution was stirred at 40 °C for 2 hours. With the solution cooled in an ice-water bath, the pH of the solution was adjusted to ca. 3.7 by
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adding aqueous sodium hydroxide (3 M). The pH value was monitored by a pH meter and meanwhile the temperature of the reaction solution was kept between 10 and 15 °C. Potassium cyanate (3.0 g) and potassium hydrogen phthalate (11.6 g) were then added and the reaction was heated in a sealed reaction vessel at 110 °C for 1.5 hours. After removal of most of the methanol, the mixture was partitioned between ethyl acetate and water. The organic layer was washed with saturated sodium bicarbonate and brine, dried over anhydrous sodium sulfate, filtered and concentrated to afford crude 18, which was used for the next step without purification.
Amine 18a. To a solution of 18 (767 mg) in tetrahydrofuran (11 mL) was added triphenylphosphine (390 mg) and water (1.1 mL). The reaction was stirred at 80 °C for 1 hour before cooling to 23 °C. Upon addition of trifluoroacetic acid (130 μL), the reaction solution was concentrated to dryness. The residue was then dissolved in a small volume of methylene chloride (0.5 mL). Ether (25 mL) was added to precipitate triphenylphosphine oxide. After 6, 154.8, 154.0, 137.9, 137.8, 137.1, 128.6-127.4 (9 carbons), 120.4, 117.5, 112.6, 107.1, 70.3, 70.1, 69.9, 69.7, 65.5, 45.7, 42.8, 39.0, 34.4, 30.8, 20 5, 156.7, 154.9, 153.9, 137.9, 137.7, 137.1, 128.4, 128.3, 128.1, 127.9, 127.92, 127.86, 127.5, 127.4, 127.3, 121.0, 117.8, 113.5, 113.0, 106.8, 104.8, 97.9, 70.2, 70.0, 69.6, 69.6, 65.5, 43.1, 41.4, 38.1, 35.0, 31.3, 21.4 154.2, 153.9, 137.4, 137.1, 137.0, 128.1, 128.0, 127.8, 127.5, 127.5, 127.4, 127.3, 127.3, 127.3, 124.0, 122.5, 114.7, 113.2, 106.0, 101.4, 80.0, 71.9, 70.1, 69.97, 69.76, 66.7, 65.2, 49.8, 44.8, 43.5, 39.9, 35.6, 24 
